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(54) Transmitting/receiving apparatus using a plurality of spreading codes 



(57) Transmitting/receiving apparatuses are in- 
stalled in a base station and a mobile station, respec- 
tively, to perform mutual transmission and reception by 
using a plurality of spreading codes. The transmitting/ 
receiving apparatus installed in the base station has a 
block (25^ 30) for designating to the mobile station the 
kind and the number of spreading codes used in a re- 
verse link from the mobile station to the base station 
through a forward link at the time that communication 
with the mobile station is started. The transmitting/re- 
ceiving apparatus installed in the mobile station has a 
block (130, 141) for transmitting a signal to the base sta- 



tion by using spreading codes of the designated kind 
and number. The transmitting/receiving apparatus in- 
stalled in the base station further has a block (24 t ) for 
detecting receiving quality values of the signal transmit- 
ted from the mobile station with respect to individual 
spreading codes used in the mobile station, a block (24., , 
30) for deciding whether or not the detected receiving 
quality values exceed a prescribed quality value, and a 
block (30) for finally setting the kind and number of 
spreading codes to be used in the reverse link on the 
basis of the spreading codes for which the detected re- 
ceiving quality values are determined to exceed the pre- 
scribed quality value. 
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and decre.se me number o, spreading codes tt;^ty M "' " 
DESCRIPTION OF THE RELATED ART 

accommodate 20 mobile stations us.ng a s.ngle spre^g c^e ™ "* 2 ° Spre3din9 COdes al a «"»■ « can 

. - -^=^2^ Bytransfe.ngaswtch 
204. In the down-converter 204, a carrier Ljuencv of thi * 3 201 ' S inpUtted to tne down-converter 

so mat the receiving signal 203 is c ZenrtZ an °F sign" TZT' 9 ™' T * "*> an ,F frequency 

the .down-converter 204 is quadrature-de.ected so , ha The IF sill Zlt d8 * Ctor 206 ' » e ' F 205 from 
207 and a quadrature signal (Och) 208. The in-phase s nn a 207 " nH - ' n, ° i "" PhaSe ^ ( '" Ch) 

digital converters (A/D converters) 21 3 and 21 iviatllZ I mlrT^^T S>9 " al 208 are inputled "> a ™'°9 
digital in-phasesignal21Sandadigi.alquadra^ 21 ° 80 93 '° be Converted "«°» 

frequency components in the in-phase an TquaXTurl ii^^^ h F \ a09and210areu »« J '°a U pp reM 
frequency in the A/D converters 213 nd 2!4 and to shape wavlf^I , ,h . * ^ 1/2 ° f m ° re °' a sam P»"9 
208. The digital in- P hase signal 215 and digital q^^S^?" '7 ^ qUadra ' Ur6 S ' 9 " a,s 207 and 
are inputted to20 demodulating units 217, ,o21 7,„ Fi^st otlnl^ ,f To , ^ °' "° 213 and 21 4 . 

codes used during transmission, are geneSy aleoom^Z ' ^ Chareiden '^'«°'hs20spreading 

demodulating units 217, to 217*. 7h.L«^n B ^^^"r^H^ 1 " inPU " ed °" e bV ° ne *° the 
first code 227 which is identical to the first one tt^^^^ m ^*" B ' formu W9the 
Phase signal 215 and the digital quadrature signal tfe^i^eS^nT "T 9 ,ransmission b V digital in- 
22! „ a decoder 222, for decoding the two reproduced t~ P , ^t'" 0 ' ranSmi,,in9 ■*"*<* 220, and 
poser 224, for deriving informatbn concerning 2 S ^7121^ ^1°* " S ' 9na ' 223 " and 3 ,rame decom - 
contained in the bit signal 223, and delivering recerv nq date 225 1 r ??* 9 COdeS U ° m a ,rame '°«™< 
2!7 2 to 21 7 20 are construc.ed'similarly to the demodulatfng unf 2 17 ^ dem ° du ' a <-9 unto 

a date amount of the transmitting data 228 tn a t«S£S? * °' SPr6adin9 COdes used a " d 

are determined on the basis of information ccr^ nZ Z lZlTa ST h ^' SPre3din9 C ° deS 237 to be used 
the base station which are sent from each of the ^ demodula. ncl Z ^? f nd s P™ad,ng code information owned by 
230 delivered ou, of the frame assembier 229 are to M m^, f, ' '° ^ Y Transmi,,in 9 information pieces 

231, has a modutator 232, for mapping the JS^T' h" ^ '° ^ The m0dulalin 9 u "« 
signal (Q-ch) 234, . and spreaders 235, and 2 35 ™Z?eX?™s^a * ^ ^ and a quadrature 

signal 234, by using one of the spreading codes 237 1^^^ , S ' 9na ' 23 ^ ^ ,he Mature 

Similarly to the modulating unit 231,. Output signals 235 and ^17, L" 9 Un " S ™* X ° 231 *> are instructed 

231 20 are added by adders 240 and 241 respecTe.v Ou,nn, U ' PU Tf 239 * he mod "'a«"9 units 231, to 
converted from digital signals to analog ^signal T*LTT« *!T 243 °' ,h8 """" 240 and 241 ™ 

respectively. Output signals 246 and 247 of tl Z J t ^r* 8 fD/ * «™ ert ^> 244 and 245, 
252 via LPF's 246 and 249, respec.^ly, *'* '""^ '° 3 ^ uadraIu ^ ™*Wor 

and 249 are adapted to eliminate high J ^ha^fc ' S TT° ' F Signal 2S3 ' Ths LPPs 2^8 

244 and 245 and to shape waveforms of too^^^^t^^?* ™ °' *' ° M COnVertera 
spgnal ,s up-converted from the IF frequency to a camerTrfo,^ k * converters 244 ^nd 245. The IF 
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apparatus adapted to transmit transmitting data by using a single spreading code, the service area is disadvantageously 
narrowed for the following reasons: 

(1 ) Much transmitting power is required for transmission over the same distance: and 
s (2) The transmitting distance is reduced when the transmitting power is made to be equal for the both types of 

apparatuses. 

SUMMARY OF THE INVENTION 

io An object of the present invention is to provide a transmitting/receiving apparatus using a plurality of spreading 

codes which can expand the service area. 

In a transmitting/receiving apparatus using a plurality of spreading codes according to the present invention, quality 
of a transmitting signal from a mobile station (hereinafter referred to as a reverse link signal) is examined in a base 
station and when the quality of the reverse link signal is bad., the number of spreading codes to be used is decreased 

is but on the other hand, when the quality of the reverse link signal is good, the number of spreading codes to be used 
is increased. An upper limit of the number of spreading codes is set to a value prescribed by the system. 

In a transmitting/receiving apparatus using a plurality of spreading codes according to the present invention, quality 
of a transmitting signal from a base station (hereinafter referred to as a forward link signal) is examined in a mobile 
station and when the quality of the forward link signal is bad : the number of spreading codes to be used is decreased 

20 but on the other hand, when the quality of the forward link signal is good, the number of spreading codes to be used 
is increased. An upper limit of the number of spreading codes is set to a value prescribed by the system. 

More specifically, a first transmitting/ receiving apparatus using a plurality of spreading codes according to the 
present invention is represented by transmitting/receiving apparatuses installed in a base station and a mobile station, 
respectively, to perform mutual transmission and reception by using a plurality of spreading codes, 

25 

the transmitting/receiving apparatus installed in the base station comprises means for designating to the mobile 
station the kind and the number of spreading codes to be used in a reverse link from the mobile station to the base 
station through a forward link from the base station to the mobile station at the time that communication with the 
mobile station is started, 

30 the transmitting/receiving apparatus installed in the mobile station comprises means for transmitting a' signal to 

the base station by using the spreading codes of the designated kind and number, and 

the transmitting/receiving apparatus installed in the base station further comprises means for detecting receiving 
quality values of the signal transmitted from the mobile station with respect to individual spreading codes used in 
the mobile station, means for deciding whether the detected receiving quality values exceed a prescribed quality 
35 value, and means for finally setting the kind and the number of spreading codes to be used in the reverse link on 

the basis of spreading codes for which the detected receiving quality values are determined to exceed the pre- 
scribed quality. 

A second transmitting/receiving apparatus using a plurality of spreading codes according to the present invention 
•to js represented by transmitting/receiving apparatuses installed in a base station and a mobile station, respectively, to 
perform mutual transmission and reception by using a plurality of spreading codes, 

the transmitting/receiving apparatus installed in the base station comprises means for designating to the mobile 
station the kind and the number of spreading codes to be used in a forward link from the base station to the mobile 

•*s station through the forward link at the time that communication with the mobile station is started, and means for 

transmitting a signal to the mobile station by using the spreading codes of the designated kind and number, and 
the transmitting/receiving apparatus installed in the mobile station comprises means for delecting receiving quality 
values of the signal transmitted from the base station with respect to individual spreading codes, means lor deciding 
whether the detected receiving quality values exceed a prescribed quality value, and means for finally setting the 

50 kind and the number of spreading codes to be used in the forward link on the basis of spreading codes for which 

the detected receiving quality values are determined to exceed the prescribed quality value. 

A third transmitting/receiving apparatus using a plurality of spreading codes according to the present invention is 
represented by a transmitting/receiving apparatus for performing transmission and reception by using a plurality spread- 
55 ing codes, and the transmitting/ receiving apparatus comprises: 

means for detecting quality values of a receiving signal with respect to individual spreading codes; 
means for deciding whether or not the detected quality values exceed a prescribed quality value; and 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Embodiment) 

5 A base station side transmitting/receiving apparatus according to a first embodiment of the present invention is 

installed in a base station of CDMA system. The base station can afford to use 20 spreading codes for reverse and 
forward links, respectively, at a time. Namely, the base station can accommodate 20 mobile stations each using a 
single spreading code. 

As shown in Fig. 2, a receiver ol the base station side transmitting/receiving apparatus of the present embodiment 

io comprises an antenna 1 , a switch 2, a down-converter 4 : a quadrature detector 6, two low-pass filters (LPF's) 9 and 
10, two analog/digital converters (A/D converters) 13 and 14, twenty demodulating units 17, to 17 20 , a reception code 
generator 28, and a code number assigning sequence processor 30. The demodulating unit 1 7., includes two despread- 
ers 18, and 19,, a decoder 22,, a frame decomposer 25-, , and a quality presumer 24, . The remaining demodulating 
units 17 2 to 1 7 20 are constructed similarly to the demodulating unit 17,. 

J5 A transmitter of the base station side transmitting/receiving apparatus of the present embodiment comprises a 

frame assembler 33, twenty modulating units 35, to 35 20 , a transmission code generator 41 , two adders 45 and 46, 
two digital/analog converters (D/A converters) 49 and 50, two low-pass filters (LPF's) 53 and 54, a quadrature modulator 
57, and an up-converter 59. The modulating unit 35, includes a modulator 36, and two spreaders 39, and 40,. Each 
of the remaining modulating units 35 2 to 352Q is constructed similarly to the modulating unit 35,. 

20 The operation of the receiver of the base station side transmitting/receiving apparatus according to the present 

embodiment will be described. By transferring the switch 2 to the down -converter 4, a receiving signal 3 received by 
the antenna 1 is inputted to the down -converter 4. In the down-converter 4, a carrier frequency of the receiving signal 
3 is down -converted to an IF frequency, so that the receiving signal 3 is converted into an IF signal 5. In the quadrature 
detector 6, the IF signal 5 from the down-converter 4 is quadrature-detected, so that the IF signal 5 is converted into 

25 an in-phase signal (l-ch) 7 and a quadrature signal (Q-ch) 8. The in-phase signal 7 and quadrature signal 8 are inputted 
to A/D converters 13 and 14 via the LPF's 9 and 10 so as to be converted into a digital in-phase signal 15 and a digital 
quadrature signal 16, respectively. The LPF's 9 and 10 are used to suppress frequency components in the in-phase 
and quadrature signals 7 and 8 which are 1/2 or more of a sampling frequency in the A/D converters 13 and 14 and 
to shape waveforms of the in-phase and quadrature signals 7 and 8. The digital in-phase signal 15 and the digital 

30 quadrature signal 16 delivered out of the A/D converters 13 and 14 are inputted to the 20 demodulating units 17, to 
1 7 20 . First to twentieth codes 29, which are identical to the 20 spreading codes used during transmission, are generated 
by the reception code generator 28 and inputted one by one to the demodulating units 17, to M^q- In the despreaders 
1 8, and 1 9, in the demodulating unit 1 7, , the first code 29 which is identical to the first one of the 20 spreading codes 
used during transmission is multiplied by the digital in-phase signal 15 and the digital quadrature signal 16, so that two 

35 transmitting symbols 20, and 21, are reproduced. The thus reproduced two transmitting symbols 20, and 21, are 
decoded to a bit signal 23, by means of the decoder 22,. In the frame decomposer 25,, information regarding the kind 
and the number of the spreading codes is derived from a format contained in the bit signal 23, and received data 26 
of the first code is formed which in turn is delivered out of the frame decomposer 25,. The remaining demodulating 
units 17 2 to 17 20 operate similarly to the demodulating unit 17,. 

40 in the quality presumer 24,, receiving quality (link quality) is examined using the bit signal 23,. For examination 

of the receiving quality, the following methods can be enumerated. 

(a) Determination using the phase likelihood of reproduced symbols after despread. 

The receiving quality is examined on the basis of a phase difference between transmitting and receiving 
45 signals. 

(b) Determination using the likelihood of reproduced symbols after despread. 

The receiving quality is examined on the basis of a vector error (likelihood) between transmitting and receiving 
signals. 

(c) Determination based on CRC 

50 In the base station side transmitting/receiving apparatus of the present embodiment, the receiving quality is ex- 

amined using the determination based on CRC. 

In the code number assigning sequence processor 30, the information concerning the kind and the number of the 
spreading codes sent from the frame decomposers 25, to 25 20 of the decoding units 17, to 17 20 and the information 
55 concerning the receiving quality sent from the quality presumers 24, to 24 20 are used to perform assignment of the 
kind (contents) and the number of the spreading codes. Details of the assignment will be described hereinafter in 
connection with an operation to be described later carried out between the base station side transmitting/receiving 
apparatus and mobile station side transmitting/receiving apparatus according to the present embodiment. 
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wi.l be d^t r hln f n k I? T S ' a,i0n SidS tra ^«ting/receiving apparatus of the present embodiment 

thl nlhT ,t ' »™ «"»mbl., 33. transmitting data 32 is arranged in a frame formal in accordance wim 

the number of the spreading codes (s.gnal 31 ) and a data amount of the transmitting data 32 In the transmission code 
generator 41 spreading codes 42 to be used are determined on the basis of the kind and the number of the sp"ead°nq 
* codes (signal 31 ) sen. from the code number assigning sequence processor 30. Transmitting informa on pTeces ^ 
delivered out of the frame assembler 33 are inputted to the 20 modulating units 35, to 35^ In the moduLtcTsB ol 

ZTc x^" n t: ■^rrs? info ;r on 34 is mapped ,o an in - phase ^ ™ *£SS££ 

oenel or'^ i^cJn . P h ' u 4 ° 1 ' ° n6 °' the Spreadin9 codes 42 sent ,ram lhe transmission code 

generate 41 ,s used to spread-process the in-phase signal 37, and the quadrature signal 38,. The remaining modu 

ST 2 , , f 20 of' 3 ' 6 Sim ' lar ^ 10 ,hB m0dU ' a,in9 Unit 35 < ° ulput si 9" als 43 ' nd ou put s-gnate^from the 
modulating unrts 35, to 35*, are added by the adders 45 and 46, respectively. Output signals 47 and 48 of the adders 
45 and 46 are converted from digital signals to analog signals by means of the D/A converters 49 and 50 "espectlveT 
Output signals 51 and 52 of the D/A converters 49 and 50 are inputted to the LPF's 53 and 54 respectively Outout 
signals 55 and 56 of the LPF's 53 and 54 are inputted to the quadrature mediator 57, so that a base-band signal is 

signals 51 and 52 of the D/A converters 49 and 50 and to shape waveforms of the output signals 51 and 52 of the D/ 
~ 49 and 5 ,° The IF si 9" al 58 is "P-nverted from the IF frequency to a carrier frequency by means of the 
up-converter 59 so as to be converted intoa transmitting signal 60. The transmitting signal 60 is inputted to the antenna 
. 1 via the switch 2 and transmitted to the mobile station mpuuea to tne antenna 

20 to u^^mTST SidS Uan l m ^ eceivi "9 apparatus a^ing to the firs, embodiment of the invention can afford 

mobTe TttX \ ?° T"? '° r rSV8rSe ,0rWard ' inkS ' "-P**""** a « a time. As shown in Fig. 3, the 

mobile station side transmitting/receiving apparatus is constructed similarly to the aforementioned base statL side 

coXTh^ '^h V ' n H 9 fPP aratusaccordin 9 to me present embodiment but differs therefrom in the number of spreading 
codes to be used and the operation of a code number assigning sequence processor 130 

° P ! rat ,'^ I 3 r ™L°' ,h ° m ° bl,e S ' ati0n Side "admitting/receiving apparatus according to the present 
embodiment will be described. By transferring a switch 102 to a down^onverter 104, a receiving signal 103 received 

ln*Z nn V " ' nPUt,ed J° dow ™ erter 1 04 «» down-converter 1 04, a carrier frequency of the receiving 
signal 1 03 ,s down-converted to an IF frequency, so that the receiving signal 103 is converted into an IF signal 1 05 In 

30 t^TZ T CtC " T ' F Si9na ' 105 U ° m ,hS rter 104 undergoes quadrature detec io^ lo as to 

30 be converted ,n,o an in-phase signal (l-ch) 107 and a quadrature signal (Q-ch) 108. The in-phase signal 107 and "he 
quadrature signal 1 08 are inputted to A/D converters 113 and 114 via LPPs 109 and 110 so as to be converted into a 
fre 9 ™ rT S ' 9na 1 1 5 ,T 3 *T > qUadra,Ure Si9nal1 1 6 - ™P«*"»ly. The LPPs 1 09 and 1 1 0 are used to suppress 
3 " C Z^Z S °' <n " PhaSe Si9nal 107 and -tonal 108 which are 1/2 or more of a sampHng 

35 i nn xh J , f k C ° nVe S " 3 and 114 and ,0 Shape wavef °™ °f incase and quadrature signals 1 07 and 
35 08. The dig, al in-phase signal 115 and the digital quadrature signal 116 delivered out of the A/D converters and 

pLIocH 3 dem0dula,in S. Uni,S 117 1 <° F"« to third codes ,29, wh^h are identical to three of 20 
fn h!^ 9 T, , 9 transmisslon ' are generated by a reception code generator 1 28 and inputted one by one 

to the demodulating units 117, to 117 3 . In despreaders 118, and 119, of the demodulating unit 117, the d^ital in- 

.0 Te of Zl fsDLT the H i9i ', a ' qUa ^' Ure Si9na ' 116are muKipMed by ,hS fi ' Sl COde 129 ^ is «enli attothe i s, 
T o 3 , T rePf0dUCe ,W ° lransmit,in 9 symbols 120, and 121,. The thus reproduced transmitting 
fnfnli! 1 1 are decoded ,0 a bi « si 9" al 123, by means of a decoder 122,. In a frame decomposer 25? 

TsZa T 2 3 CO and a n ;? h 9 , and nUmbef °' SprSad COdSS IS deriVSd ff0m 8 ,rame f °' ma! c °^ d ^ 

units 11 7 Tn^v Sametlme data 1 26 of the first code is formed and delivered. The remaining decoding 

units 117 2 and 117 3 operate similarly to the decoding unit 117, «*wi»a 

* of ihT ZT^ pfeS , u , me ' 1 24 ' ■ receivin 9 aual| t» <' inl < <f a 'ity) ^ examined using the bit signal 1 23, . For determination 
of the receiving quality, the following methods can be enumerated. 

(a) Determination using the phase likelihood ol reproduced symbols after despread 

(b) Determination using the likelihood of reproduced symbols after despread 
so (c) Determination based on CRC. 

L^xami^Jf s,a,i ° n h side i ,ransmitti "S/receiving apparatus according to the present embodiment, the receiving quatity 
is examined using the determination based on CRC. H«""'<y 



ss 



in the code number assigning sequence processor 130, assignment of the kind and the number of the spreading 

codes is performed using the information concerning the kind and the number of the spreading codes which is sent 

,ra ™ dec ° mposers 125 i '° 125 3 C the demodulating units 117, to 117, and the information concerning the 

here f " T ^ *" M P ' eS " me ' S ^ '° ^ De,ails °< ,he alignment wi.l be described 
hereinafter ,n connection with an operation to be described later carried out between the base station side transmitting/ 
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receiving apparatus and the mobile station side transmitting/receiving apparatus according to the present embodiment. 

The operation of a transmitter of the mobile station side transmitting/receiving apparatus according to the present 
embodiment will be described. In a frame assembler 133. transmitting data 132 is arranged in a frame format in ac- 
cordance with the number of the spreading codes (signal 1 31) sent from the code number assigning sequence proc- 

5 essor 1 30 and a data amount of the transmitting data 1 32. In a transmission code generator 1 41 , spreading codes 1 42 
to be used are determined on the basis of the kind and the number of the spreading codes (signal 1 31 ) sent from the 
code number assigning sequence processor 1 30. Transmitting information pieces 134 delivered out of the frame as- 
sembler 133 are inputted to 3 modulating units 135, to 135 3 . In a modulator 136! of the modulating unit 135,, the 
transmitting information 1 34 is mapped to an in-phase signal (l-ch) 1 37, and a quadrature signal (Q-ch) 138,. Spreaders 

10 139, and 140, use one of the 3 spreading codes 142 sent from the transmission code generator 141 to spread-process 
the in-phase and quadrature signals 137, and 138,. The remaining modulating units 1352 and 135 3 operate similarly 
to the modulating unit 135,. Output signals 143 and output signals 144 of the modulating units 135, to 1 35 2 are added 
by means of adders 145 and 146, respectively. Output signals 147 and 148 of the adders 145 and 146 are converted 
from digital signals to analog signals by means of D/A converters 149 and 150, respectively. Output signals 151 and 

is 152 of the D/A converters 149 and 150 are inputted to LPF's 153 and 154, respectively. Output signals 155 and 156 
of the LPF's 1 53 and 1 54 are inputted to a quadrature modulator 157, so that a base-band signal is converted into an 
IF signal 158. The LPF's 153 and 154 are adapted to eliminate higher harmonic components in the output signals 151 
and 152 of the D/A converters 149 and 150 and to shape waveforms of the output signals 151 and 152 of the D/A 
converters 149 and 150. The IF signal 158 is up-converted from an IF frequency to a carrier frequency by means of 

20 an up-converter 159 so as lo be converted into a transmitting signal 160. The transmitting signal 160 is inputted to the 
antenna 101 via the switch 102 and transmitted to the mobile station. 

Referring now to Fig. 4, a method of determining the number of spreading codes at the time that transmission is 
started in an operation between the base station side transmitting/receiving apparatus according to the present inven- 
■ tion and the mobile station side transmitting/receiving apparatus according to the present invention will be described. 

25 Here, a description will bo given of the case where the base station requests the mobile station to perform transmission 
using three kinds of spreading codes through a forward link but the description can be applied similarly to the case 
where the mobile station requests the base station to perform transmission using three kinds of spreading codes. 

First Process 

30 

When the base station requests the mobile station to preform forward link transmission using three kinds of spread- 
ing codes, the kind and the number of the spreading codes are transmitted from the base station side transmitting/ 
receiving apparatus to the mobile station side transmitting/receiving apparatus through the forward link. When the 
mobile station requests the base station to perform transmission using three kinds of spreading codes, the transmission 
35 request is received by the base station and the kind and the number of the spreading codes are transmitted from the 
base station side transmitting/receiving apparatus to the mobile station side transmitting/receiving apparatus a forward 
link. 

Second Process 

AO 

In the mobile station side transmitting/ receiving apparatus, the receiver applies despread and decoding processes 
to a receiving signal to reproduce transmitting symbols. The reproduced transmitting symbols are channel-decoded 
and the kind and the number of transmitted spreading codes are inputted to the code number assigning sequence 
processor 1 30. In the code number assigning sequence processor 1 30, transmitting data is assigned to a frame format 
45 jn accordance with the kind and the number of the spreading codes. In the transmission code generator 1 28. maximally 
three spreading codes are generated on the basis of the kind and the number of spreading codes to be used in the 
next transmission. A transmitting signal is mapped to an in-phase signal and a quadrature signal which in turn are 
spread and then transmitted to the base station side transmitting/receiving apparatus. 

50 Third Process 

In the base station side transmitting/receiving apparatus, the transmitting signal (reverse link signal) using a plu- 
rality of spreading codes transmitted from the mobile station side transmitting/receiving apparatus is received and 
subjected to despread and decoding processes so as to reproduce transmitting symbols (step S1). Subsequently, the 
55 transmitting symbols reproduced every spreading code are subjected to the aforementioned receiving quality presump- 
tion process (step S2). A result of the receiving quality presumption obtained every spreading code is sent to the code 
number assigning sequence processor 30 and compared with a prescribed value (step S3). The kind and the number 
of spreading codes for which the result values of receiving quality presumption are determined to exceed the prescribed 
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value are sent to the frame assembler 33. In the frame assembler 33, the kind and the number of the sent spreading 
codes are applied to the frame format (step S5). On the other hand, when the receiving quality is determined not to 
satisfy desired quality with respect to all of the spreading codes and a value of the number of spreading codes set 
during the previous transmission is larger than 1 (one), a predetermined number is subtracted from the previous set 
value and the'number and the kind of residuary spreading codes are sent to the frame assembler 33. In the frame 
assembler 33, the kind and the number of the sent spreading codes are applied to the frame format. In this case, since 
the mobile station must cooperate with the base station side transmitting/ receiving apparatus to renewedly set the 
number and the kind of the sent spreading codes, the aforementioned second process is repeated (step S4). When 
the receiving quality is determined not to satisfy desired quality with respect to all of the spreading codes and a value 
of the number of spreading codes set during the previous transmission is 1 , the kind (contents) of the spreading code 
is sent to the frame assembler 33. In the frame assembler 33, the kind and the number of the sent spreading code are 
applied to the frame format (step S4). 

Fourth Process 

In the mobile station side transmitting/ receiving apparatus, the receiver receives the forward link signal transmitted 
from the base station side transmitting/receiving apparatus and applies despread and decoding processes to the re- 
ceiving signal to reproduce transmitting symbols. The reproduced transmitting symbols are channel-decoded and the 
. kind and the number of sent spreading codes are inputted to the code number assigning sequence processor 130. In 
the code number assigning sequence processor 1 30. transmitting data is assigned to the frame format in accordance 
with the kind and the number of the spreading codes. In the transmission code generator 1 28, maximally three spreading 
codes are generated on the basis of the kind and the number of spreading codes to be used in the next transmission. 
The transmitting signal is mapped to an in-phase signal and a quadrature signal which in turn are spread and then 
transmitted to the base station side transmitting/receiving apparatus (steps S5 and S6). Subsequently, transmission/ 
reception is carried out using the kind and the number of the spreading codes (stop 7). 

As described above, by taking into account the fact that the distance over which the electric wave delivered at the 
same power can propagate is shorter in the case of transmission effected using a plurality of spreading codes than in 
the case of transmission effected using a single spreading code, the presumption of the receiving quality is performed 
every spreading code in the base station side transmitting/receiving apparatus to determine the number of spread 
codes assigned to a reverse link from the mobile station to the base station and thereafter transmission/reception is 
carried out in the operation effected between the base station side transmitting/receiving apparatus according to the 
present embodiment and the mobile station side transmitting/ receiving apparatus. Through this, a great number of 
signals can be transmitted while satisfying the prescribed receiving quality. 

5 $ (Second Embodiment) 

In the transmitting/receiving apparatus according to the first embodiment described as above, the quality of a 
receiving signal from the mobile station is examined in the base station at the time that communication between the 
base station and the mobile station is started to finally set the kind and the number of spreading codes to be assigned. 
But in mobile communication, the mobile station moves to cause the distance between the base station and the mobile 
station to change and in consequence, the communication quality changes every moment. In addition, as the location 
where the mobile station is present changes, the communication quality also changes. 

In a transmitting/receiving apparatus according to a second embodiment of the present invention, the kind and the 
number of spread codes are assigned in accordance with the communication quality which changes every moment 
and hence the optimum kind and number of spreading codes can be assigned adaptively in the base station. A base 
station side transmitting/receiving apparatus and a mobile station side transmitting/receiving apparatus according to 
the second embodiment of the present invention are constructed similarly to the previously-described base station side 
transmitting/receiving apparatus and mobile station side transmitting/receiving apparatus according to the first embod- 
iment and therefore, the operation of the base station side transmitting/receiving apparatus and mobile station side 
transmitting/receiving apparatus according to the second embodiment of the present invention will be described with 
reference to a flow chart shown in Fig. 5. 
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First Process 



In the base station, a reverse link signal from the mobile station is received at a time point during communication 
and the receiving signal is subjected to i despread and decoding processes to reproduce transmitting symbols (step 
S11). When the number (L) of spreading codes to be assigned to the reverse link is 1, the program proceeds to a 
second process to be described below and when the number (L) of spreading codes to be assigned is larger than 2. 
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the program proceeds to a third process to be described later (step S12). 
Second Process 

5 When a predetermined time (first setting value) has elapsed following determination that the number (L) of spread- 

ing codes to be assigned to the reverse link is 1 (namely; when counter value T1 = first setting value), transmission is 
requested with the kind of spreading codes changed to K and thereafter, the counter is reset (steps Si 3 to S15). On 
the other hand, when the predetermined time (first setting value) has not elapsed following determination that the 
number (L) of spreading codes to be assigned to the reverse link is 1, transmission is requested with the kind of 

to spreading codes kept to be one and thereafter the counter is incremented (steps S16 and S17). Subsequently, the 
program proceeds to the normal transmitting/receiving mode and the procedure ends (step S19). 

Third Process 

is Presumption of receiving quality using determination based on, for example, CRC is performed every spreading 

code (step S20) to determine the number (N) of spread codes having receiving quality values which exceed a prescribed 
value. When the determined number (N) is 0. transmission is requested with the kind of spreading codes kept to be a 
p rese t va iue (M) (steps S21 and S22). When the determined number (N) is larger than 0 and is smaller than the number 
(L) ot spreading codes to be assigned to the reverse link (namely, when 0 < N < L) or when the determined number 

20 (N) equals the number (L) of spreading codes to be assigned to the reverse link and equals a maximum (Nmax) of the 
number of spreading codes to be assigned to the reverse link (namely, when N = L and N - Nmax), transmission is 
requested with the kind (for example, when the spreading code is of an M series, a length of the M series) set to N 
(steps S21 and S23). Further, when the determined number (N) is equal to the number (L) of spreading codes to be 
assigned to the reverse link and is smaller than the maximum (Nmax) of the number of spreading codes to be assigned 

25 to the reverse link (namely, when N = L and N < Nmax), a process as below is carried out. More particularly, when a 
predetermined time (second setting value) has elapsed following setting of the number of spreading codes to be as- 
signed to L (namely, when counter value T2 = second setting value), transmission is requested with the kind of spreading 
codes changed to L+1 (steps S21 , S24 and S25) and thereafter the counter is reset (step S26). On the other hand, 
when the predetermined time (second setting value) has not elapsed following setting of the number of spreading 

30 codes to be assigned to L. transmission is requested with the kind of spreading codes kept to be L (steps S21, S24 
and S27) and thereafter, the counter is incremented (step S28). After the above steps S22, S23. S26 and S28 end, 
the program proceeds to the normal transmitting/receiving mode and the procedure ends (step S19). 

As described above, in the transmitting/ receiving apparatus according to the second embodiment of the present 
invention, for the purpose of maintaining the predetermined communication quality against even a change in reverse 

35 link quality due to movement of the mobile station during communication, the communication quality of reverse link is 
presumed in the base station and the kind and the number of spreading codes are adaptively controlled in accordance 
with the presumed communication quality. Further, the time required for communication can be decreased by increasing 
the kind and the number of spreading codes to be assigned when the link quality is improved. 

•*o (Third Embodiment) 

A base station side transmitting/receiving apparatus and a mobile station side transmitting/ receiving apparatus 
according to a third embodiment of the present invention are constructed similarly to the previously-described base 
station side transmitting/ receiving apparatus and mobile station side transmitting/receiving apparatus according to the 
45 first embodiment and therefore, the operation of the base station side transmitting/receiving apparatus and mobile 
station side transmitting/receiving apparatus according to the third embodiment will be described with reference to a 
flow chart shown in Fig. 6. In an operational example shown in the flow chart, forward link transmission from the base 
station to the mobile station is requested using three kinds of spreading codes but a request for transmission from the 
mobile station to the base station using three kinds of spreading codes can be fulfilled similarly. 

so 

First Process 

The kind and the number of spreading codes are transmitted from the base station to the mobile station through 
a forward link. But in the case where the mobile station makes a request, the transmission request from the base station 
55 is first received and thereafter, the kind and the number of spreading codes are transmitted from the mobile station to 
the base station through a reverse link. 
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In the mobile station, the forward link signal from the base station is received and thereafter, the receiving signal 
is subjected to despread and decoding processes to reproduce transmitting symbols (step S40). Subsequently, the 
mobile station carries out channel -decoding to obtain the number and the kind of spreading codes transmitted from 
the base station (step S41) and waits for the next forward link signal. 



Third Process 

In the base station, the kind and the number of spreading codes transmitted to the mobile station are used to 
transmit a transmitting signal to the mobile station through the forward link. 

v Fourth Process 

In the mobile station, the forward link signal from the base station is received and the receiving signal is subjected 
to despread and decoding processes to reproduce transmitting symbols (step S42). Thereafter, in the mobile station 
receiving quality presumption using, tor example, the determination based on CRC is carried out every spreading codes 
(step S43). Results of the presumption are sent to the.code number assigning sequence processor 130 (see Fig 3) 
. In the code number assigning sequence processor 1 30, the kind and the number of spreading codes having receiving 
quality values which exceed a prescribed value are determined and the results are sent to the frame assembler 1 33 
In the frame assembler 1 33, when the number (N) of spreading codes having receiving quality values exceeding the 
prescribed value is one or more, a request for transmission using N kinds of spreading codes is transmitted to the base 
station through the reverse link (steps S44 and S45). On the other hand, the receiving quality values are below the 
prescribed value with respect to all of the spreading codes, the number (M) of spreading codes to be transmitted 
presently is determined by subtracting a predetermined number from the previous. setting number and a request for 
transmission using spreading codes of the determined number and kind is transmitted to the base station through the 
reverse link (steps S44 and S46). At that time, when the determined number (M) of spreading codes to be transmitted 
presently is 1 , a request for transmission using one kind of spreading code is transmitted to the base station throuqh 
the reverse link (steps S44 and S47). 

Fifth Process 



In the base station, a forward link signal from the mobile station is received and the receiving signal is subjected 
to despread and decoding processes to reproduce transmitting symbols. Thereafter, channel-decoding is carried out 
and when a resetting request is raised, a resetting value is designated and then the program proceeds to the third 
process. On the other hand, in the absence of a resetting request from the mobile station, the program proceeds to 
the normal transmitting/receiving mode using the kind and the number of spreading codes which are designated by 
the mobile station (step S48). 

As described above, in the transmitting/ receiving apparatus according to the third embodiment, by taking into 
account the fact that the distance over which the electric wave delivered at the same power can propagate is shorter 
in the case of transmission effected using a plurality of spreading codes than in the case of transmission effected using 
a single spreading code, the mobile station presumes the quality of the forward link and determines the number of 
spreading codes assigned to the forward link and then transmission/reception is carried out between the base station 
and the mobile station. In consequence, a great number of signals can be transmitted while satisfying the prescribed 
45 link quality. 

(Fourth Embodiment) 

In the transmitting/receiving apparatus according to the third embodiment, the quality of the receiving signal from 
the base station is examined in the mobile station at the time that communication between the base station and the 
mobile station is started to finally set the kind and the number of spreading codes to be assigned. Bui, in mobile 
communication, the mobile station moves to cause the distance between the base station and the mobile station to 
change and in consequence, the communication quality changes every moment. In addition, as the location where the 
mobile station is present changes, the communication quality also changes. 

In a transmitting/receiving apparatus according to the fourth embodiment of the present invention, the kind and 
the number of spreading codes are assigned in accordance with communication quality which changes every moment 
and hence the optimum kind and number of spreading codes can be assigned adaptively in the mobile station A base 
station side transmitting/receiving apparatus and a mobile station side transmitting/receiving apparatus according to 
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the fourth embodiment of the present invention are constructed similarly to the previously-described base station side 
transmitting and mobile station side transmitting/receiving apparatus according to the first embodiment and therefore, 
the operation of the base station side transmitting/receiving apparatus and mobile station side transmitting/receiving 
apparatus according to the fourth embodiment of the invention will be described hereunder with reference to a flow 
5 chart shown in Fig. 7. 

First Process 

In the mobile station, a forward link signal from the base station is received at a time point during communication 
io and the receiving signal is subjected to despread and decoding processes to reproduce transmitting symbols (step 
S61). When the number (L) of spreading codes to be assigned to the forward link is 1, the program proceeds to a 
second process to be described below and when the number (L) of spreading codes to be assigned is larger than 2, 
the program proceeds to a third process to be described later (step S62). 

is Second Process 

When a predetermined time (first setting value) has elapsed following determination that the number (L) of spread- 
ing codes to be assigned to the forward link is 1 (namely, when counter value Tl = first setting value), transmission is 
requested with the kind of spreading codes changed to K and thereafter, the counter is reset (steps S63 to S65). On 
20 the other hand, when the predetermined lime (first setting value) has not elapsed following determination that the 
number (L) of spreading codes to be assigned to the forward link is 1, transmission is requested with the kind of 
spreading codes kept to be one and thereafter, the counter is incremented (steps S66 and S67). Subsequently, the 
program proceeds to the normal transmitting/receiving mode and the procedure ends (step S69). 

25 Third Process 

Presumption of receiving quality using determination based on, for example, CRC is performed every spreading 
code (step S70) to determine the number (N) of spreading codes having receiving quality values which exceed a 
prescribed value. When the determined number (N) is 0, transmission is requested with the kind of spreading codes 

30 kept to be a preset value (M) (steps S71 and S72). When the determined number (N) is larger than 0 and is smaller 
than the number (L) of spreading codes to be assigned to the forward link (namely, when 0 < N < L) or when the 
determined number (N) equals the number (L) of spreading codes to be assigned to the forward link and equals a 
maximum (Nmax) of the number of spreading codes to be assigned to the forward link {namely, when N = L and N = 
Nmax), transmission is requested with the kind of spreading codes set to N (steps S71 and S73). Further, when the 

35 determined number (N) is equal to the number (L) of spreading codes to be assigned to the forward link and is smaller 
than the maximum (Nmax) of the number of spreading codes to be assigned to the forward link (namely, when N = L 
and N < Nmax), a process as below is carried out. More particularly when a predetermined time (second setting value) 
has elapsed following setting of the. number of spreading codes to be assigned to L (namely, when counter value T2 
= second setting value), transmission is requested with the kind of spreading codes changed to L+1 (steps S71 , S74 

•to and S75) and thereafter the counter is reset (step S76). On the other hand, when the predetermined time (second 
setting value) has not elapsed following setting of the number of spreading codes to be assigned to L, transmission is 
requested with the kind of spreading codes kept to be L (steps S71, S74 and S77) and thereafter the counter is incre- 
mented (step S78). After the above steps S72, S73, S76 and S78 end, the program proceeds to the normal transmitting/ 
receiving mode and the procedure ends (step S69). 

As described above, in the transmitting/ receiving apparatus according to the fourth embodiment of the present 
invention, for the purpose of maintaining the predetermined communication quality against a change in reverse link 
quality due to movement of the mobile station during communication, the communication quality of forward link is 
presumed in the mobile station and the kind and the number of spreading codes are adaptively controlled in accordance 
with the presumed communication quality. The time required for communication can be decreased by increasing the 

so kind and the number of spreading codes to be assigned when the link quality is improved. 

(Fifth Embodiment) 

In the transmitting/receiving apparatus for performing transmission and reception by using a plurality of. spreading 
55 codes, only signals transmitted by using some spreading codes cannot sometimes satisfy the quality condition de- 
pending on link conditions and the performance of spreading codes. In this case, the efficiency will be degraded greatly 
if a request for re-transmission is made with respect to all spreading codes. 

Thus, in a transmitting/receiving apparatus according to a fifth embodiment of the present invention, it is decided 
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25 (Sixth Embodiment) 

sideL'ns^r''; S,a "' 0n Sid8 ,ransmi,,in 9 / receivin 9 apparatus, a forward link signal transmitted from the base station 
(Seventh Embodiment) 

When information requiring re,, time nature such as voice and data not requiring real time nature are transmitted 
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and received using a plurality of spreading codes, the data not requiring real time nature is sometimes transmitted/ 
received through only one of a forward link from the base station to the mobile station and a reverse link from the 
mobile station to the base station. Further, when desired quality of receiving data cannot be maintained, a re-trans- 
mission request is made. In this case, for example, when voice is transmitted using one kind of spreading code and 
data not requiring real time nature is transmitted using two kinds of spreading codes through only a reverse link or a 
forward link, it is necessary to transmit control information such as a request for data re-transmission through the 
forward link or the reverse link even if the data is transmitted through only a oneway link of reverse link or forward link, 
as will be described below. 

(1) In the Case of Transmission of Voice and Data from Base Station to Mobile Station 
Qforward link: 



spreading codes for voice 
spreading codes for data 

©reverse link: 

spreading codes for voice 
control information for data 



one kind (first spreading code is assigned) 

two kinds (second and third spreading codes are assigned) 



one kind (fourth spreading code is assigned) 
one kind (fifth spreading code is assigned) 



(2) In the Case of Transmission of Voice and Data from Mobile Station to Base Station 
©forward link: 



spreading codes for voice 
control information for data 

©reverse link: 

spreading codes for voice 
spreading codes for data 



one kind (first spreading code is assigned) 
one kind (second spreading code is assigned) 



one kind (third spreading code is assigned) 

two kinds (fourth and fifth spreading codes are assigned) 



In the transmitting/receiving apparatus according to the seventh embodiment of the invention, the number of nec- 
essary spreading codes is reduced by carrying out the following processing. 

(1 ) In the case of transmission of data through only the forward link, spreading codes of the reverse link for trans- 
mission of data control information are unneeded by making a re -transmission request through the reverse link 
for voice. 

(2) In the case of transmission of data through only the reverse link, spreading codes of the forward link for trans- 
mission of data control information are unneeded by making a re-transmission request through the forward link 
for voice. 



45 



so 



55 



This is concreted as follows. 

(1) In the Case of Transmission of Voice and Data from Base Station to Mobile Station 
CDlorward link: 



spreading codes for voice 
spreading codes for data 

©reverse link: 

spreading codes for voice 
control information for data 



one kind (first spreading code is assigned) 

two kinds (second and third spreading codes are assigned) 



one kind (fourth spreading code is assigned) 

mixed with voice for transmission (no spreading code is assigned) 



(2) In the Case of Transmission of Voice and Data from Mobile Station to Base Station 
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Qforward link: 



spreading codes for voice one kind (first spreading code is assigned) 

con.ro, ,n,orma„on for data mixed wi,h voice for transmission (nodding code is ass,gned, 



©reverse link: 
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spreading codes for voice one kind (third spreading code is assigned) 

lwo kinds ()ourtn and ,2 spread|ng ass . gned) 

base station side transmitting/ receiving apparatus and Z^Zf C °" S,r " cted s,m,larlv to »» previously-described 
tothefirst embodiment ™mZJ™Z£eZ n of th eba 'L , t , T ,ransmi,ti "9^i V ing apparatus according 
station side transmittin 9 /recek,in ap 4r~ ,! s * ,h ^^"^^g apparatus and mobile 
releren ce to a flow chaS sh own in F^HES^JSTE fT"" ^ 

reverse link. In the forward link the lirst spr^no col ^l! T * S ' a "° n '° the base s,aIion l *° u 9* a 

are assigned ,o data and in l^Z^^iSa c^""^^^^ 

The blowing description may meet an '^eZZ trJn^^r 'IT* ^ ^ 
carried ou, i, ,e base station is replaced with the 



First Process 



side^smrnX r SS^S'^ W,W ^ ta ' , " ta '"" 

esses using the firs, spread^, c^e o re oduc 2 S Z s Tf ^ ub i™° a-P-ad and decoding proc- 
The receiving signal is also subjected to desprea a^ E^ 0I S£ I ^ informa.ion)(s.ep S150). 

transmitting symbols (data and control inforrna.ion) (s.ep sTsn oTZ ot Z7 ^ T*" '° repr0dUCe 

S15! is presumed (step S152) and then il is decided whe.he h^„! '^transmntrng symbols reproduced in step 
and whether a re-transmission request is to b e made SS SI 53 L SI si, qUa " ,y ^ * PreSCrib6d Va ' U8 

ingco^r^r^ 

symbols reproduced in step S156 is %^1Z>™!^,Z^^^ ^ QUaMy ° f ,he «"™">««ng 
exceed a prescribed va,ue P and wheLreli^ 

Subsequently, information concerning the presence or absence of thV™?»« T 1 
spreading code and the presence or absence of the r^um^^^^^i^TT^ °' ' he Second 
in the reverse link control information (see Fig 1 2D) and the ? s P r ^d,ng code is described 

is transmitted to the base station (step S161 ) 9 " a ' (VOICe) USI " 9 ,he ,ourth ^reading code 



Second Process 



processes using .he fourth spread cocTe o reprc^uce ^nsmfn no Zh 77 " ***** '° d<3Spread 9nd decodin 9 
duced control information is channelled and TtZ ZTT 9 V t C ° nUO > > n <°"^^)- The repro- 

second spreading code and the TeLn^ratTJ, ToFa —il °' " reqU9S ' ** re " lransmissi °" 

examined. In .he presence of .he^e^ansmis^uest " °* 



Claims 



1 - zzzxzs^^ 

said transmitting/receiving apparatus inslalled in said base station comprising means ,25 qm f™ h» • . 
tosa.dmobrfe station kind and number o, spreading codes.obe used ^ s rZZZlfr^Z^Z 
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to said base station through a forward link from said base station to said mobile station at the time that com- 
munication with said mobile station is started, 

said transmitting/receiving apparatus installed in said mobile station comprising means (130. 141) for trans- 
mitting a signal to said base station by using the spreading codes of the designated kind and number, and . 

s said transmitting/receiving apparatus installed in said base station further comprising means (24,) for detecting 

receiving quality values of the signal transmitted from said mobile station with respect to individual spreading 
codes used in said mobile station, means (24,, 30) for deciding whether the detected receiving quality values 
exceed a prescribed quality value, and means (30) for finally setting kind and number of spreading codes to 
be used in said reverse link on the basis of spreading codes for which the detected receiving quality values 

10 are determined to exceed the prescribed quality value. 

2. Transmitting/receiving apparatuses according to claim 1 , wherein said transmitting/receiving apparatus installed 
in said base station further comprises means (30) for reducing the number of spreading codes to be used in said 
reverse link and designating the reduced number of spreading codes to said mobile station through said forward 

is link when the detected receiving quality values are all determined to be smaller than said prescribed quality value. 

3. Transmitting/receiving apparatuses according to claim 1 , wherein said transmitting/receiving apparatus installed 
in said base station further comprises means (24,, 30) for deciding whether receiving quality values of the signal 
transmitted from said mobile station exceed a prescribed quality value after the kind and number of spreading 

20 codes lo be used in said reverse link are finally set, and means (30) for re-setting the kind and number of spreading 

codes to be used in said reverse link on the basis of the spreading codes for which the detected receiving quality 
values are determined to exceed said prescribed quality value. 

4. Transmitting/receiving apparatuses according to claim 3, wherein said transmitting/receiving apparatus installed 
25 in said base station further comprises moans (24-,, 30) for increasing the number of spreading codes to be used 

in said reverse link and re-designating the increased number of spreading codes to said mobile station through 
said forward link when receiving quality values of the signal transmitted from said mobile station are all determined 
to exceed said prescribed quality value after the kind and number of spreading codes to be used in said reverse 
link are finally set. 

30 

5. Transmitting/receiving apparatuses according to claim 3, wherein said transmitting/receiving apparatus installed 
in said base station further comprises means (24, , 30) for reducing ihe number of spreading codes to be used in 
said reverse link and re-designating the reduced number of spreading codes to said mobile station through said 
forward link when receiving quality values of the signal transmitted from said mobile station are all determined to 

35 be smaller than said prescribed quality value after the kind and number of spreading codes to be used in said 

reverse link are finally set. 

6. Transmitting/receiving apparatuses installed in a base station and a mobile station, respectively, to perform mutual 
transmission and reception by using a plurality of spreading codes, 

40 

said transmitting/receiving apparatus installed in said base station comprising means (25, , 30) for designating 
to said mobile station kind and number of spreading codes to be used in a forward link from said base station 
to said mobile station through said forward link at the time that communication with said mobile station is 
started, and means (30, 41) for transmitting a signal to said mobile station by using spreading codes of the 

45 designated kind and number, and 

said transmitting/receiving apparatus installed in said mobile station comprising means (124,) for detecting 
receiving quality values of the signal transmitted from said base station with respect to individual spreading 
codes, means (124,, 130) tor deciding whether the delected receiving quality values exceed a prescribed 
quality value, and means (130) for finally setting the kind and number of spreading codes to be used in said 

so forward link on the basis of spreading codes for which the detected receiving quality values are determined 

to exceed said prescribed quality value. 

7. Transmitting/receiving apparatuses according to claim 6, wherein said transmitting/receiving apparatus installed 
in said base station further comprises means (30) for reducing the number of spreading codes to be used in said 

55 forward link and re-designating the reduced number of spreading codes to said mobile station through said forward 

link when the detected receiving quality values are all determined to be smaller than said prescribed quality value. 

8. Transmitting/receiving apparatuses according to claim 6, wherein said transmitting/receiving apparatus installed 
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in said mobile station further comprises means (124, 130) for riorirti™ * 

signal transmitted from said base station exceed a orXr ih»H , , ? ^ reCe ' V ' n9 qUali,y values °' the 
codes to be used in said forward link are finl set and mean^ n * h ° W " d a " d numb8r °' s " readin 9 
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